Calcium currents in normal and hypertrophied isolated feline ventricular myocytes.
The magnitude and kinetics of the slow inward calcium current (Isi) were compared in single right ventricular myocytes that were isolated from normal cats and cats with right ventricular hypertrophy. Peak inward current density was greater in hypertrophy than normal myocytes (-20.4 +/- 15.3 vs. -10.4 +/- 8.8 microA/cm2, P less than 0.05). When we blocked early outward currents with intracellular CsCl, however, the peak magnitude of Isi was shown to be similar in hypertrophy and normal myocytes (-16.4 +/- 11.2 vs. -12.7 +/- 3.0 microA/cm2, P = NS). The increased net inward current in hypertrophy was thus due to a decrease in Cs-sensitive early outward current rather than an increase in the magnitude of Isi. The fast component of inactivation of Isi was similar in hypertrophy and normal myocytes, but the slow component was delayed in hypertrophy (slow time constant; tau slow = 75.9 +/- 14.7 ms vs. tau slow = 60.6 +/- 4.9 ms, P less than 0.05). These abnormalities of Isi may contribute to the prolonged duration of the action potential and of contraction in hypertrophied myocardium, but a defect in excitation-contraction coupling distal to Isi appears to produce the diminished magnitude of contraction.